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PreteraM y « is a. leas. 30 «t%. I. can be ae high as 70 . 80 wt.% but Is usually no, 

instance around 50 wt.%. 

urea and any of .ha known inorganic M. naatenals can ba used, wb,cb 
prwi de nldogen. phosphorus and/or po,as*n. etter atene o, in a mirtur* These 
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and calcium nitrate. ^^m* /n n 

Examples include urea/ammonium ntoate (32-0-0), potass,um chlonde (0-0 

10 ), ammonium sulphate (8-0-0-9S), a b.end of calcium and I ammonium £ 
Jnded fertilisers with the following analyses: 18-0-8, 10-0-10, 3-18-18, 0-0-25-17S, 
1 0-1 0-1 0 and 1 4-2-1 0-2+2.5% organic matter (OM). 

2 invent is parody usete, when it la known ,o be deaited te use a 
oadicular tediliae, on the relevant soil area. The 'TVention allowes the operate- te 
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Update Lm - *oos% d f. M compost end •* 
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viscosity and good soil conditioning performance in combination with fertilisers 8-0-0- 
9S (ammonium sulphate) and 0-0-10 (KCI). 

in combination with 8-0-0-9S, polymers of anionic content 90 to 100 wt.% and 
IV 12 to 14 dl/g give somewhat higher viscosity, but again the compositions reman 
handleable, and show excellent stabilisation performance. These polymers similarly 
give compositions of high but acceptable viscosity and excellent stabilisation wKh 
fertilisers 10-0-10 and 10-10-10. 

With fertilisers 18-0-18, 10-0-10, 10-10-10 and 14-2-10-2+2.5% OM, polymers 
of anionic content 60 to 70 wt.% and IV 9 to 11 dVg a.so gh,e reasonable viscosrty 
and stabilisation performance. JllM .. „ 

Polymers of anionic content 45 to 50 wt.% (eg about 47 wt.%) and IV 10 to 12 
dl/g (eg about 1 1 d^g) also give reasonable viscosity and stabilisation performance 

with 0-0-10 (KCI). . . 

The aqueous composition of the invention can be made in any conven,ent 
manner. For instance polymer may be added to water followed by fertiliser or the two 
ma y be added simultaneously. Alternatively, fertiliser may be added to a preformed 
solution of polymer. However, generally it is preferred that the polymer is added to a 
preformed soiution of the fertiliser, in particular it is preferred that the pofymer . 
added in solid form, ie powder or bead. It is possible to add it in other forms, such as 
reverse phase dispersion, but solid is preferred. Preferred solids are in the size range 
70 to 2,000 mm and are made in standard manner, for instance by gel or bead 
polymerisation followed by comminution and if necessary drying. 

The polymer, rt added as powder, can be added using known systems such as 
those described in US 4,086,663 and WO94/19095 and systems available from Alhed 
Colloids under the name JetWet (trade mark). 

Thus in the invention we provide a process for the production of an aqueous 
composition of the invention comprising providing a preformed aqueous solution of 
the fertiliser (a) and mixing into A polymer (b) in powder form. 

The thus formed composition should have viscosity which renders the 
compose easy to handle, .t should in particu.ar be easy to handle (ie preferably 
pumpable. pourable or sprayable) in the equipment which is presently used for 
addition of concentrated fertiliser solution to irrigation water and for application of 



concentrated fertiliser solution aione to soil. The polymer may be added to the 
fertiliser at the facility of the fertiliser manufacturer and thus the viscostty should be 
,ow enough that the resuming solution can be handled by equipment presently .n 
p,ace in such facilities. Preferably viscosity is below 4,000 cPs, more preferably not 
more than 3,000 cPs. In particular I is not more than 2,000 and especial* not more 
than 1 000 CPs. Particularly preferably it is not more than 600 cPs. Usually it .s at 
,east 1 00 CPs, and often at least 200 cPs. Particularly preferred composes have 
final viscosity of from 200 to 500 cPs. In this specification viscostty is measured us,ng 
a Brookfield LVT viscometer at 30 rpm using spindle 4. 

Thus aqueous composition of the invention may be applied directly to soil as a 
fertiliser/soil conditioner composition. However, the composition of the invention is 
intended particularly as a concentrate for use in irrigation, in which processes .t w... be 
dHuted and applied to soil areas. Thus rt may contain any material known for 
inclusion in such composes. It generally does not contain addttiona. matenals 
suchasoxidisingagents.reducingagents.soilmatena.sorseedmatena.s. 

The invention also provides a soil treatment process comprismg .mgafng an 
area of soil wtth water to which has been added an aqueous soil treatment 
composition of the invention. 

Surtable irrigation processes include drip irrigation, furrow irrigate and spray 
irrigation. In particular the composition is suitable for use in processes of spray 
Ration where irrigation water is pumped to a spray manKold and sprayed over a 
very large crop area, for instance at .east one hectare (ha), and even up to 
Such methods comprise pumping water through feed ducting and a mbcng zone to a 

onto the crop area to be irrigated, and the aqueous composttion of the ,nvent,on ,s 
metered into the water at or before the mixing zone. Processes of this general type 
nled in our unpublished PCT Application No. PCT/GB98/01763. ,n 
application it is essential to supply potymer in the form of a dispersion of water- 
slle polymer particles in a liquid, .n the present case the polymer ,s of course 

this system is not necessary int the present case. However, other features of the 
system described in that application can however be applied herem. 



The invention 
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will now be illustrated with reference to the following examples. 
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Examples 

In the following examples various fertilisers were used, as follows: 
Urea/Ammonium Nitrate (32-0-0) 
Muriate of Potash (0-0-10) 
Sulfate of Ammonia (8-0-0-9S) 
Calcium Ammonium Nitrate 
Blended fertilisers with analysis: 
18-0-8 
10-0-10 
3-18-18 
0-0-25-1 7S 
10-10-10 

14-2-10-2+2.5% OM 

1 ^^eral pofymers, of medium to high anionic charge and in dry powder form 
: i were evaluated initially for their solubility and viscos*y in concentrated solutions of 
!U fertiliser This was assessed by adding the polymer powder to the fertiliser so.ut.on 
W and tumbling for 4 to 5 hours at slow medium speed. The polymer powder was 
added in such an amount as to give a concentration in the compos.t.on of about 2 

= Wt % ' The viscosities of the resultant products were measured using a Brookfield 
LVT Viscometer, spindle 4 at 30 rpm. 

„ the resultant product was not highly viscous, ie was pourable, the 
flocculation and stabilisation tests were performed. Both of these tests give an 
indication of the soil stabilisation efficacy of the relevant polymer in comb,nat,on w,th 
the relevant fertiliser. These tests were evaluated using 34 ppm hardness water, o 
simulate the irrigation water commonly used in the USA (a region in which large-scaie 
irrigation is widely practised). 

The polymers used were as follows: 

Polymer A: Copolymer of 14.6 wt.% sodium acrylate and 85.4 wt.% acrylam.de, 
IV 16 dl/g. 
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Polymer B: Copolymer of 65 wt.% sodium acrylate and 35 wt.% aoylamide, 

IV 10 dl/q. , 
Polym sr C: Copo^ne, of 95.5 «l% aodium achate and 4.5 «t% aorylanade, 

Po^D: Oopo^er o, 40 wt% sodion. AMPS and 60 «» ao*an,ide. IV ,8 
dl/g. 

Polymer E: Copolymer of 20 wt.% sodium AMPS and 80 wt.% sodium aaylate, 
of low IV. 

™ ,e«ir^r soioffons ware ail used as S upp«ad by the manufa*™, w«h 
varying solids content of Iron. 10 to 80 wt.% soldo. 

"^34 ppn. badness water was added ,0 a 1.000 m, stoppered meaaunng 
c*der (-950 o). Tha soiution of polymer and M. waa than addad a. 5 ppn. 

l .snlda, o, ,ha wa.e, was addad. . «n 1.000 » Tbe oyVrnde, was 
TSJ^ mm <o *w M produo, ,0 disperse. So. ,< 5* mn, srze 
ZTofaclay foam so,,. 90 g. were added .. .he cy.n*, and «ia o^ereha^n 
, » *° sao^s, before faa.n 9 ,o sfand .0, a fudhe, 9 m M ee » * 
Z£l .0 ooour. An was fhan etfranred .nan, a predefined ep,h and 
measured, fo assess Ihe arenas, o, the pro^o,. The efeere, *e 
water, the more effective the product. 

' aboye was repeated, OS* (s^ad and dded, eol, 

orumba and no. fines. In this .as,, ma oyfindar was no. shaken ragorousfy. M «» 
,„ 90 saconda, M -» — * « — ■ ™ 

a*o padonmed fo, ft. -ioco-ion and suO.fsa.Von lesfe. where 
tne »a.eraloTOwasused,wilhoofanypolymarpresent 

The re su»a in Taf* 1 below show ft. effeo. of <M polymers on 
MM. etabiiisafion. The MM. « - only Performed on pmduo* 
whiohwa-apoumOlaandwhichprodaoadgoodfloooulanon^lfa. 
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It can be seen from this example that Polymer B, which has anionic 
content of 65 wt.% and IV 10 dl/g, is particularly suitable for providing low 
viscosity, and thus pumpable and sprayable, compositions. In particular it 
gave adequately low viscosity with two different fertilisers, UAN 32 and 8-0-0- 
9S. In this particular test, floatation in the 8-0-0-9S solution was not 
optimum. 

It can also be seen that Polymer C, which has a higher anionic 
content of 95.5 wt.%, gives higher viscosities than Polymer B, but lower than 
those of Polymers A and D in UAN 32 solution. In addition, it gives good 
flocculation and stabilisation performance. 

Polymers A and D gives rather high viscosity values and Polymer E 
does not give good flocculation. 
Example 2 

In this Experiment the effects of the IV and anionic content of various 
polymers in various fertiliser solutions are assessed, 
rrn Fx periment 

A factorial experiment design, using solid grade acrylamide/sodium 
acrylate polymers (added at 2% w/w to the concentrated fertiliser solution), 
covering a range of IVs from 10 to 24 and anionic contents of 0 to 100%, 
was evaluated. In each case, the viscosity and flocculation of the resultant 
solutions were measured as in Example 1 above. This was performed with a 
potassium chloride solution (10% K + ), which was similar to the 0-0-10(KCI) 
fertiliser solution. A control was performed, using 15 ppm of the KCI 
solution, without added polymer. 

The factorial experimental design results are in Table 2 below. Some 
products are listed twice. This is because two different batches were 
assessed. It will be seen that polymers which can give rather high viscosities 
can also give variable results from batch to batch. 
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It can be seen from these results that Polymer B again gives a low viscosity 
and good flocculation performance this fertiliser solution. 

Polymers F, G, A, Q and K all have anionic content below 40 wt.% and give 
rather high viscosity values, in particular Polymers G, A, Q and K. From the point of 
view of achieving low viscosity in combination with adequate flocculafon 
performance, it appears that a value of IV of from about 9 or 10 to about 13 or 14 
tends to be optimum in combination with anionic content of at least 40 wt.%. It also 
appears that anionic content of from about 55 to 80 wt.% may be optimum. 

These tests were carried out with a fertiliser solution similar to 0-0-10 (KCI) 
solution. Certain of the polymers may give better performance with other fertiliser 

types. 
Example 3 

In this Example flocculation tests were also performed on the opt.mum 
polymers determined in Example 1 for each fertiliser, using a different soil type. 
These were assessed using soil of a loamy sand nature. 

The optimum products to use in UAN (32-0-0) and 8-0-0-9S fertilisers were 
found in Example 1 to be Polymer B and Polymer C respectively. These were 
evaluated with a second soil type, a loamy sand. The 8-0-0-9S was also assessed 
with Polymer B, as this produced a much less viscous solution (640 cPs), than 
Polymer C (3790 cPs). Results were as follows. 



. # . u 




Fertiliser & Polymer 


Flocculation (NTU) 


Control (NTU) 


KCI + B 


201 (194)' 


519 


UAN + B 


267(216)" 


574 


8-0-0-9S + C 


78 (77) 


507 


8-0-0-9S + C 


335 (285)" 
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'(The figures in brackets are the original turbidity resuKs for flotation, when 
performed on the first soil type in Example 1 , a clay loam). 

K can be seen that although flocculation was in general not as eff.c.ent as on 
the previously used soil, it was nevertheless effective. 

solubilrties of Polymer B and Polymer C (the optimum polymers 
determined in Example 1) were assessed at 2% w/w in various fertiliser solutions. 
The viscosrties of the polymers in fertiliser solutions were measured, if the polymers 
were soluble, and so was the flocculation efficiency. Results are below in Tab.e 4. 
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[ Fertiliser 


2% Polymer 


Viscosity (cPs) 


Flocculation 


I 18-0-8 


B 


1,000 


155 


I 18-0-8 


C 


3,600* 


— 


I 10-0-10 


B 


900 


151 


10-0-10 


C 


3,950 


124 


10-10-10 


B 


950 


306 


10-10-10 


C 


3,850 


297 


0-0-25-1 7S 


B 


* 




0-0-25-1 7S 


C 


10,000 




14-2-10-2+2.5% 
OM 


B [Mag 525] 


1,500 


205 J 


14-2-10-2+2.5% 

- 


C [Alclar W5] 


7,500 





• - large quantity of undissolved polymer after tumbling overnight. 

Both products were insoluble in the 3-18-18 fertiliser solution. 

These results again demonstrate the general usefulness of Polymer B, which 
gave low viscosity solutions and good flocculation for a range of fertilisers. Polymer 
C could also give reasonable viscosity with certain fertilisers such as 18-0-8, 10-0-10 
and 10-10-10. 



